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Abstract of JP2000349301 
PROBLEM TO BE SOLVED: To form a small 
contact hole and to make fine an integrated 
circuit by connecting a conductive material 
layer and a second metal pipe at the bottom of 
the contact hole. SOLUTION: Wiring 112-115 
are provided with lamination structure of first 
metal films 112 and 113 that are provided in 



contact on an organic material film and second 
metal films 1 1 4 and 115 that are provided on 
the film, and only the second metal films 1 14 
and 115 are formed in contact with the inner 
wall and the bottom of a contact hole being 
provided at the organic material film. Then, 
since a material with Al as a main constituent 
is used as the first metal film, the resistance of 
the wiring is reduced. Also, since titanium 
nitride is used as the second metal film, 
resistivity is higher than that of aluminum but 
coverage to a region with recessed and 
projecting parts is appropriate, and at the 
same time the contact interface with a 




semiconductor layer is improved. In this 
manner, since the organic material is used for 
the interiayer insulation film and the first metal 
film is used as an etching mask, a smaller 
contact hole can be formed. 
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(57) [SDR] 

mummi 1 1 1 \*xmvmtt&m\,\ to, &mmi 



117 7? 




lt(rSE»l<o&JRJI±K:^2<0&SJI£&*U BfrfBJlGq 
IMtRfcRttfeftfca:*'** h*-/KOi£»-eaWB*« 
*r#i- « W»« fc WSBJB 2 <£>&JSJf £ tlX ^ -5 

^i^js@±(c^2^MSi:, mnejimiAflumcK 

[1***3] R**l*fctt«l#*2Kij3Vvc* fflESS 
fc^ r. t 

[ff**4] »**l75^3<Oi^-fiX36>— tcfcv^r, itu 

ftt>* * r 4: Srflr* <t -T S ¥S*^Io 
[If** 5] »*JSl7!;M4cov^n^— ld*3i^r, fiu 

^ K\ r^y/K ^/cfiBCB (^yy^oyfy) 
[If** 6] 7bm 5 tomtit**— iclMZtilZ 

[ft** 7] lf**l7!?M6cov^^>— IcBfcSixfc: 

[it** s] &»$tm±izmmb ; 7>'i?x*&i&tiL-rz 

S«W*fe»J»SrfiS:«-rSXei. iiM5«B0*6aR£:«o 
Tll^M«It6Il^ h9IS» 1 £>&«R£ 

|gl<£>&JiiJf £r^*^£ IT, ffirjESMite»K«:^y^ 
>^U 3>^^h*-;i/SrMt6ISt, StffElfSl 

[it** 9] &®Lmm±\zmn,&&m'tz>mi<Dttnm 

6SM«»»Srfi8Bli-SXSi:. ifflfZ/SBQtetltR 



4: mifem 2 (o&mm t mmmmmmm t*^?--^? 

U ±ffiJc««iie»»Sr*i-SE«ft«r»*i-<5xa4:, 

2<D«-^g^r^asrff^-r^xa^, z^-tzzt* 
[it**i o] »#* 9^*51,^:, mK^wttftRtt. 

[19**1 l] IS**8 7!/Mi oov^fto-Hio^ 
T, mrlE^i^&KRj3J:^E»2<^&«Rtt. 
y ym^ltS: 4: *4*«£i-* 

[0 0 0 1 ] 

asitff^R^ScfcHi-S. 4»fc*»fmRfcfflJflLfcT 
l-BB-TSo *RISW«, *oj;5*3^3£«£rJir 

[0 00 2] tt*5 % *W«»«p-ett***M*tt**iJffl L 

^^0^m^^M^J:i>^^^^SPp p p^ ITS 

h7>"^^ (TFT) 2&sft*We*>*as. t<o|Si:j) 
«6iy-Mt»h7V^^ (IGFET) , 

[0 00 3] 

[«#*>««« 3r¥, lft*tt*«±K¥*tt*R«r»j» 
tt¥»ftSl, «ttf»Bh7^^ (TFT) * 

r^^-f^ h y ^^^ B B a ^^H) on^^ia 

[0 0 0 4] ^fc. ^S^H«, TFT^fflV>T^ 
^^nfcT^x^y-^ h y ICULSI, 

VLS I *^*«lHlKS:«-br^D. is^. :nf>i 



[0005] *S[|5jttfci3Jts*»ff*^©# 
[0 0 0 6] tfc*-ettu ■IHHft»Ki: LrcVDffiT* 

[0007] #1*.^ ttSi»»ih7y^^^) 

IH«3ft«*>ofc 0 

[0 0 0 8] U^Lfta*^ ««J:9t)S?>l:|S/h4 3 

[0 0 0 9] **WMt, * * nr :xSt«-C<D*K 

h*-^ (ttattl:ii2-3Mm»T) »/fc*8s 
[0 0 10] 

h^-/u^r F^^^v^^yfe&m^xwmi-zm 

[0 0 1 1 ] K^^^^ffiKiSl^TUv** 

m&fcmmx&otzo .tot, vwttn-^&ftsjimie 
[0012] *^aB*-eH^-r-5ag^fi. ±BEBajas:» 

[0013] 



t TOE* 2 ©AJRJiisaHKSixTV^ 
[0014] gp*>, ±E**ri, HuE«rate»BiXt/Hu 

[0 0 15] Sfe^, «LO?8WO«*tt, JWh7^ 

Ml^IioMit, TOE* l o£*Ji-bteJS 2 
coj^^fS T?TOE»R h^^^^^y-T, fig % £ fc f i K u 

<h mess 2 (o^ii^m $ tit v * 5 r <t *m 

[0016] Wh. ±E«*r±, IE! 1 (c^r J: 5 fc* l 

0AmiKtfHRi 1 1 ^u^hue* 1 (o&mm 1 1 2«rh- 

btifz^^P 9 h*— /^JiEg|5T*BuE#K h7y^^ 
©y-^a«l 0 5 i ftuEJS 2 <D^M/f 1 1 4J&SJ8U 

m 1 4>jiihi&M)e 111 suffltrE* 1 <D&mm 1 nc 

**OKW>ffl«l 0 6^^12^111 1 5^ 

misX^z^tz&mt ltv^ 0 

[0017] ±E#«*^i3Jt5lBi©A*Jl*fcttJB 

^ BltB-efcSc Wlx.f*. AKTa.Ti.Cr.W, 

-T 5 tmJi * fc. tt-tix 6 ©an^r m v * 5 r t X # 

[0018] *fc. ±mm 2 (D&mm t lt», 

[0 0 19] iE'frfflfcfcKiis^T, mTE«IB«5»Mtt2K 
bcb Ky/y^p^7» Sr^^^-r5W«^^ 

[0 0 2 0] ^/c. ±Ei**r*St5fcA*«0*« 

a»ai±tc»jB h 7 y v?^ ^ sxe^ , 

b4E»JB h 7 y^ ^ Sr«o tti»fid»f)«-5iW« 
»reSr/*B{i-3Ig£, HtfE«lffliK»JKS:«o-cmi^ 
4JRJSS:ftKt5XSi, ffirESl^JRMS:^^-- 
v^U. il^M^Mniih tifE^ico^ 
Il$rv^^^tt, WESMIfeaiR^^y^^^L, 
htx-;^Mt5lS^, HuE^lo^M® 

&£xfmm^>?? b*-/i'zm^x$$2<D&mm$:f& 
[0021] ffiojen^tAiji, 



mmmt ±mcmmmmm&^ 

2 U MIBIKflUfetUI 

tut, bsibkir fc mjism 2 t r-^fi tmat-t 
jj&xhZo 

[0022] ±e#«ri«;i*3^-c. HulS«S«*6»Rfi. 
cvDife-ertKi-sr ir*»«i ltv^ 0 

[0 0 2 3] ±lE#*/£t£*Sl^T. HUl2^1<7)^ 

MR^j:r5ffie^2^JKR», y Garcia 

[0024] ±E#«fiK«c*5u^T, fftmmmmm 

ft K7^x y ^y^Sttr^ r t SrStt Utv^ 0 
[0 0 2 5] 4*5, *B»tl:fct^t, ritBBBrtLfcBE 

[0 0 2 6] 

[0027] ##WG>«j*fc:*5i^Tft y^>-^ 
£*m&/Bv\ lo, &JRB*a»fc45^**£ffi^-C\ 

[0 0 2 8] *«^(7)«fi8:^*3VNTW«tt-»R-h 
^fiq£LT^£IBH (112-115) It t<4<t 
[jfSlO&jRJl (TS) /^2^I 
S LbB) ] T*£>5 e 4*5, il^Il (112, 1 
1 3) 3 iXTV '>4< ifeWJiflKBrC 

fi4< * S5 2<Z>&JR« (1 1 4, 1 1 5) tMftSSi-u 
V— *Sttl 0 6*fcfi KWf >-^l 0 5 tftUtio 

[0 0 2 9] ^^CDftftfcT'CO. 1 <D&mS ( 1 1 

2. 113) ^tznm2<D^mm (114, 115) t 

Utlt »«ttSr*i--5«-^S:ffii^o Wx.«, A 1 . 
T a . T i . C r , W. Mo^fcfiT i N$fZ±f&ftk 

60 4*5, S§ 1 <o&J^Ji <>: LTteT/u^-^AcoJ: 5 4 



[0030] 4*5. *»9iit ^raHt^&ft^anifi 
»h (111. 116. 118) ©Ti-#at5> 

(TFT) (i*Pfsi4^«aS, Mx.fi hy^-hS 

(yu—rm. ^^ut-i, x*tf-M) mtztetfb 

[0 0 3 1 ] *f§^£>^>^ h tJn— /KE>ff2/#I 

g£rl^ 2&tfH 3 S:^^t»T^aWt5o 
[0 0 3 2] *«±^#*«*^tt^*#:*^Sr 

jg/S u ^y>fu\ y ^ kt ^ k. ^y7> k, 
r^y/K bcb (^/^o/ry) ^<o^«tm 
t*«*$ii5¥fi4i 1 ^iiiffisjg 1 1 lz&mi- 

36«ffcttt?*>o-ct>J:v\ *389IK:*5V*-nt S46JI 
£^*£(&«i-£fc«>K. JR*0. 6~2/imO®ia^ 
V\ (B2 (A) ) 

[0 0 3 3] :3 LT»&Jxfc» 1 OJBRH6IWR±^* 
1 0>&JRBI£:fl2/#;U i/v ? 7h^^2 0lJrfflv^ 
^-=^^S:llSi"o (B2 (B) ) 

[0 0 3 4] ^:<£>^. = ^^Jfi$tt^lO^ 

112 0 4$:v^^ Lt K7^x 7 f y^ffv\ 
y^^h$-/l'2 0 2 x 2 0 3^Mt5 e (H2 

(c) ) r<£>xg<z>KK h*— /i><DMf$km&f 

(:u^h-7^^2 0itiit^5o X. A 1 . T 
i. Cr. W. ^fcteT i N^l ©AJWK^fflV^fcii 

*ttfJ;v\ TaS:«i^«Rl:fflv>fc»^ft 7 3,* 

4*5. #36 91 it ^OIgt'vx^ ( ^trfflv^^ 

fcsio^jpiJK^ss^^--^^^u. mm<D-*& 

k UtSfflt^It^it ITt^o 
[0 0 3 5] #^^(C*5^Tft T F T«jfif*|g| 1 

Fmiit^ K*5t«:*i"5 J: 5 4«gf*>otfeSI 
J6#<o£«fc:jS tX*&W*mmi-Z> z k li«St*> 

[0 0 3 6] *0J*ffl**-Clt »Bitt-»T*4-5« 

TV>5^ x-^-yyh^tUt 4ft**. 
*, itX. ?r'Mi:jfUtaMit5, 

[0 0 3 7] #^«**T-V^5S*S<03i^^^> htf 
x.lt Cl 2 . BCl 3 . SiCl 4 . HCl. CCl 



2 , 0 2 , N 2 ^) -CftRLfctiOfclti-p 

[0038] jek, ^af^^^^^i^^f 

#SritU flflitf, F 2 , BF 3 , S i F 4> HF, C 

H 2 , 0 2 , N 2 ^) tf*«Lfct>©Sr»-fo 
[0 0 3 9] WTC^tlSWtoT^* 

[0 0 4 0] 

[0 0 4 1] [Hffiffll 1 ] **m«-ett v «fe»tt*tE± 

[0 0 4 2] m^<D 100 tiStR"C*> 0 x 101 #T* 
R-C*>5 0 £*L, 10 2 tt^-ir*^***, 1 0 3 t 
10 4(j;lM^fem 10 5ttKWyW, 1 

- h@a^, i o 9&mfcmtm. 1 1 o»»kk % i i 
i n^mnnm m i , 112*113 
1 <D&ms. 1HM15 &m 2 <D&mm. 1 1 

6 (l2(^)ir^iJi) , 1 1 7^7 2/ 

l l8tt*tt#fWE (£^<a/effi£KR) . 
1 1 9liM**firc$>5 0 

[0 0 4 3] #3gW05ffii|R (112-115) fl, 
«-»Bt±^«LTKJt&ixfcJBl^A*l)l (112, 1 
13) fcKil±tcK«t6ixfc»2^JWK (1 1 4, 1 

15) b<Dmmmm*m\^x^z> 0 «r«ttn-jR(z. 

IT, ^2co^MK (114, 115) <7>^Sr^KUfc 
[0 0 4 4] ^l^^JSS^fcfim2(7)^M®i: LT 
A 1 , T a , T i , Mo, W^fcfiC r £r±J«$> 
So *3B6«Ttt. Jg 1 <£>&Jl]g£<t ITA 1 

a 1 Sr±ja»i-r5»»tt, ¥a**ffijc*«-rsott 

[0 0 4 5] *HJ6W-Ctt»2^&JRlBi: IT 

mt^*^ (t i n) &m^tz 0 r^* 



[oo4 6] [nififi»i2] *sijfiey-e«, ieaktt«ffi«r 

h ^-/uoMlg^ X O**0>*jSl»*Bi 2 *5 J; 

[0047] ^t, »i»«ffifcflr-r5*« 1 0 0 ±mt 

Ml 0 l £wm-fZ> 0 mWLt LTfi, ^ 

itmmm. mtrntMrnm* 1 0 0 - 3 0 0 n m^uni? 

TflJ^"f-^r ^r^T't 5 0 *M1femxt±, TEOS^ 
»fbS*Bt«:2 0 0 nm^BI*^*fiRi-S 0 

T»Rtt»i;:Rtttt< fc&J;^. 
[0 0 4 8] Sffi^^«T«6Ko±^SttJiSrjg 
/&1-<5 0 JSttSf;iRJ¥tfS20*- 100 nm (»£ L < (325— 70 
nm) O&Stti^aStfleR (f-t^^^^^ H H H ^^R) Xffi 

s^asrffi^rfc&v^ *njsCTT-tii#Bfl^ 9 - 3 1 

2 2 6 0#^#e*<Dttfff4r/av\ 5 0 nmO|f(^ 

[0 0 4 9] r 9 LtMt/cg B B a j4S*l^/^-- 
v^LTffitti^L, MfellW 1 0 7 Sr»*i" 

3£mim-£tctezi%b(Dmmm%: 100 — 300 nm©i 

ffiU:.fc?>£{fcBMfcJ£*RS:l 5 0nm«fi: LT^- 

hteiii 0 7 £ u/co 

[0 0 5 0] #C(^ r/K^^AlfcllT/U^^^ 

nraW^^B Sr^^y^ife^J: Wit, 
^^y/Lty- hmm 1 0 8 *r»*Ufc 0 
[0 0 5 1 ] ^f^¥ 7- 1 3 5 3 1 8 ^-^»|2* 

10 2, L D D (Lightly doped drain ) 103, 

i o 4<£>7F$f&£fTofc 0 *nffi«t?f±y-^a*e, h> 
^ ^m&t^-Y*/\s]&&m%Lt<Dm\z 0.5—1.5 ^ m 

(f^WtCli 0. 7— 1 /z m) (D L DDI« 10 3, 10 

tgttiWbli 09^Mtfc^{cMU< 
[0 0 5 2] ftjc, Sttlilcj6*pu^:^>Eft7c* (13 



[0 0 5 3] Z<D&, ISiffi^aoT, <£S§£l 1 0 

*£BI«tf>Srffil3 4:13 2 (A) fc:*Lfc B 
[0 0 5 4] £ b^, iliS^ot, 

mi brew o . 5 ~ 3 ii mcD^munrnzm 

m©Mlc«RLfc 0 Sfc, AH OMNIUMS LTtt 

y/KDftfetc/Ky-f 5: h\ bcb (^/^p/t 

[0055] r ^ UT#fenfcspfflftJBi^«IBJieWK 

l"^* h 2 0 1 *rtttf\ K^-Y^^^icJ; 
9, JUl«>4J«l*r^^-=^^i-«. SS l 
1 0 0 n m — 2 m N ^Ute^JTte, T/l^ — 
*5>i-r5AJMI*5 0 0 nmOlif[^JiL, feSf^ 
Ox 7 ft>h^t K^^^-^L/Co (0 2 
(B) ) 

[0 0 5 6] SclC. ✓ =^$;h,fcgUo&JBURl 
fliIII^y^^b^-/V2 0 2, 2 0 3 SrMt 

(B2 (C) ) **3 X **ifi«©J:5^««KS:K*tfc 
T^y^^ h*— /H&^Ul^fWI (106, 10 5) 
R I E (reactive ion etching) X Z^jj&CD b*7 

[0 0 5 7] *tz, Ig»«r(ft«rSfc«>fc:* CF 4 4 
H e <ag^;tf*£rfflv>-cm 1 0AmfeflUR&tfft 

[0 0 5 8] 12^113 0 1 SrRF^^y 

^8feT?ricllJti-6o (13 (A) ) ira^aot, w 

^hyV^^iDKW^l 0 5£»2<7>&JRK 
t^gtT^y^^h^Mt^ ^2cD^M^(7)J^ff 
ItlOn m~ 1 ii m„ ^HJ^^lT^i T i NJ^£ 1 5 0 n 

[0059] mi(04£mm*tctem2<D&mmk lt 

fi»JCfa^SnftV\ Al. Ta. Ti, Cr 



»2^*JiSr^-t--5«itfc LttJ:v\ 
[0 0 6 0] ^V^SrJfiU il^II 

fc. #*J6«"Ctt, fiil^- y f t y^X Cl 2 
/BC 1 3 /S i C 1 4 £4 0sccm/l 0 seem/ 1 8 0 
sccm£/8^T K^^^^Lfc, (13 (B)) 
[0 0 6 1] r 9 Lt^K LfcK* (112-115) 

5o *«*tfl.JRl 1 1 lC&Vbtltz=t>9? 

-yKOrt»fflJ»*5J:T/l6«^«ur. »2<o&JRK (l 
14, 115) ^^Sr^KUfcfltaSlcr^Lrv^c *H 

[0 0 6 2] ^tt, iffi^S^Iotg2(Dir« 
0. 5-3/*mO*l»»II*:»at5. 
V-?*? 1174 LTT i Sr^^V^&T^tilU 

[0 0 6 3] SS^I?:aotl3^IF B M 

iii8^t5o **3»3ojBWit6»«^ vxmm 

0. 5-3/zm(OtITOKeMt5o *IMfi«-ett 
[0 0 6 4] _hfSB 2 Olfpllfci&I/I 3 <£>Jf Fflilfe^ 

Vh;*f^ *^«^ijT*flCF 4 /0 2 /He^5sccm/ 
9 5sccm/4 0 sccmSrfflV^C K^-Y ^ y^lsifVZ X V ft 

s miftiftK ^ m 3 <*>ji mififlM <t z m - ^> 

lxfc*3ttt«r»5 ^ t 

[0065] ^tr, Mdrnm 1 9 ttezmmm&m 

IS^ (112—115) ^r^LTTFTCD KM 
^S«10 5it««CS«Stfco (0 3 (C) ) * 
HJS0!|-efi, :wi«Rl:iTO«:fflv\ SigM(7)rg B H B 
*^»«SrffKUfcd^ Hj^m^{-A l i ^coR#t 

^r*^5 0 a i i m<Dfc%immi±. 
[0066] a±of^«xe"CB*«ffi^j«iJBBffl^> 

miZ&Wlml-ZtzZKn*^ y^^^fm^- (TFT) 



113 (B) Jc*5V^T«riiSttfc*^S:^^ 

[0 0 6 7] T^r^VF y ^^S^_h(cfiHj 

^im^r^mm^ (y*tjE!nn». D/A^y/^^^p 

^IrI— (^^fiH)3 (B) (7)Xgt^t5) t?fc-5 

[0068] ^mmwiz^^?? ^<oj&$l 
*p{5r#5fco-efcoTfc&v\, *^«fcHtta>fMKxe 

[0 0 6 9] [UMififl 3 ) *HJ6«-Ctt, HI 4 
Lfc J: 5 * TFT £r/3 

6 D ^»©a«icj:«?ia^^^fflTFTSr^«-t"5xa 

fglCO&«/f 4 1 2 tm2<D&mm4 1 4<b^1fi/££n 
fcE*0»*SrfT5Xe«r*rUTV^5 0 **3, TFTi 

[0070] mmm 4 ] u*®s^^ b b b 

SrTOtSfcfe©^^ (TF 

/Co 

[o o 7 1 ] ^nis^jfi, t mmmi<om2 to oig 

[0 0 7 2]K, CVDjfe*-efp«StuS«fl||i|6|Wl| 

[0 0 7 3] ^Sl^JtCiS^-Cte. HJfcW 2 2 
(C) ^rP-^ftg^qt^ix^^. S«iI^Iotg 

«(:cvD^aot«|feilMiifc e 

JRli, ^X-rCVDM^tlllO-lOOn 
m, *HJfi«T'tt^k:aSl«S:jBlff5 0 nm«8L 

fc 0 isisti^, *tm-efc&v*u -mu±.<vmmm 
it. «;li«ms£*k (Til) /mitmmm i±m) t 



[0 0 7 4] -^SrffftVV _h®7^$l 

IfeftH 5 2 1 T^^tLfcIB^ 5 12, 514 SrJBfiJW 
5o *€" LT N SS^®^rSoT^2 0Sra*6ig[g5 1 6 

[0075] *jat«-cttJB 2 ^smiietMi t IT, T 

^V/^m (l/zm) ^k^Sif&fte^V^ T^y^ 

oftfrtnctfy -r ^ K. bcb (^y/^p/ry) 

[0 0 7 6] ^LT, Bfl«Sr«ja-r5^W: % K^-T^^ 
i!5 2 1 ^x^f h tTditSo t£o 

MWtr. «5 2 l 4«»ti«)|S«*l: bT*iJffli-^> 0 

[0 0 7 7] r. 5 UT*2©JilBiieiMi^»LTDa(fBSr 
^HJfi^J-Ctt^^ y^** 5 1 7 £ LT^^y^fflV> 

v\ 

[0 0 7 8] r. ©tttt-c, K w yli 512. 5 1 4 
k^ry*-**? 5 1 7^±T®ffii: U ^2^BPflJ6 
&I5 2 1 (jE*JcfiaffcS*Bt) SrBi** 

§15 2 0*S*fiRSix5o (0 5) 

[0 0 7 9] r 0 LT, BMSlcttAMfliffitaVEES: 
RlAD-T^fc*^^^ y^fftt (TFT) 4:Hn#K:(R 
^§*5 2 OiMlt 

[0080] ±td&mMmiz&i?%mmttnx*ffi 

[0081] ftib\ *HJK«ttj|JI6«i— 3<ov^r*to 

[0 0 8 2] CXJbM5] *5BMOHJ6W^OV^T0 6 

y^r(5IB^<0S*lH]B*T?fe5CMOSlp]Bi:. i*-^ 
y y^@B«:Mt5 n ft^/HT F T £ £111^5 

[0 0 8 3] §6 (A) ICjo^T, ^6 0 1 {CJi x 

Ltt)ftv\ *mfam<om&. 8 o o^wjKOfflfiicw 



[0 0 8 4] tit, 0 1 (DTFT&Mf&ZtlZ 

mma-i. 20-1 00 nm «^L<li40~80n 

m) (om^co^Bmmm^^m^me o 2^j±m 

CVD^ ^^X-rCVD&^fcfi^^^^&trJfMi- 

B B B j€^>y ^^^v^^^A^^^co* B B 9 e«5t^^^^ 

■zimtti:*). ffSSixSTFTOStt/^y^SrfiStS 
[0 0 8 6] Mlv/y =*>jgS6 0 2 ±lzmm 

U — =. V^tC J:oT^Pa56 0 4a, 6 0 4 b £: 

(8 6 (A) ) 

[0 0 8 7] &io. ^*Sr^tf»«dK4: UTtt, S&fbv- 

J&SpTlirCS) ttt5l*»«^2 5 atomic* J£*_h 5 
0atomic% T^SSt ^ &V\> 

[0 0 8 8] £fc. r^^^l6 0 3O/^-^y^ 

[0 0 8 9] ftJC 0-2 4 7 7 3 5-^-^ 

(3^dtb}^#-^0 9/0 3 4, 04 1i^JS) (^IE«$ 

[0 0 9 0] ^ffcWfcli. ^A9tfllit«r«tf¥*#«o 
fSt ttli, ^fl¥7- 1 3 0 6 5 2^«0«8W 

[0 0 9 1 ] ^»T-tt^fi^S:8bfii--54:«7C 



[0 0 9 2] *H B B Mi/y 3^Bttt*****|Ct 

£5^, ^*L<lt400-550tT*l ^gSO^B 

[0 0 9 3] ISJMfcXatt* ^f4 0 0-50 OtTl 

fc^. 5 0 0~6 5 0t WtL<(i5 5 0-6 0 0 
°C) t6-16«PB (»*L<W:8 — 1 4B#|H!) <n&M 

[0 0 9 4] #*Jfc«-CM\ J**fb«rlft*-t-S4fe:*5£* 
at^>7^fflt\ 5 7 0°CT*14Btf H 1O»l^ 
fT9o P*f§Pg{$6 0 4a. 6 0 4b %fe&t L 

T««*IEi:3ptTft*lRl (^T^Lfc^fa) (;i;£ 0 B B {b 
&¥&fflR (*^#JT-te^ H B B |f^y = 6 0 5a 

o 5d i>mf&£tiz 0 ( me (b) ) 

[0 0 9 5] *S*{bOXatffflV^=y-5r/VS:|& 

a B B fCi/y = ^Ka* ^ y y/ig^9o 

V) Sr^iD-t"5XSS:tTV\ P ? |P£P6 0 4a > 6 0 4b 

-cum L/^ 0 B B sc~> y n i x i o i9 ~ i x i o 20 

atoms/cm 3 (Dtik&X* V ^Sr^tfy V^ADSSE (i^Ts ^ 

3^^y>^ffi«i:V^) 6 0 6a, 6 0 6b 

5o (i6 (C) ) 
[0 0 9 6] ftlc. S*#H«4"-C4 5 0-6 5 0°C 
(fftt<H5 0 0-5 5 0t) % 4-2 4B#r«1 (»* 

1X116-12^) ^fftteSXS^fTPo w<Z)flMQ:3 

iif: J; 9 assR^ y = >m*<D~ >y ^n^mto^ 

^<O8 0 B a fi^y ^^6 07a -6 0 7d 
-y^^SSli, 1X1 O l7 atms/cm 3 J£*T. »^ U< fi 
1X1 0 16 atms/cm 3 lC^T^^-r5r tfcXZZo 
[0 0 9 7] fcl^ ^*?me 0 3*(fe*U jgfUSv- 
y 0 7a-6 0 7d ±fcI||0>*«4**SnBS0>fc 

*tC^SI^6 0 8&M&-rZo §Il6 0 8(ilOO- 
200nm WlKlil 3 0-1 70nm) CO J? £ (7) 

v\> ^ orii 6 o 8 ii^»»0#[c^ B B 0 f^ y y 

[0 0 9 8] fLT, ^±ICl/y^h-r^^ 6 0 9^ 
Jf^L, ^SJ^6 0 8^^LTp^^rM^-r^^^57c 



:<^)Ig (ft^K- ^Xg*^?) (iTFT(OLt 
vM^>- (B 2 H 6 ) trf»»BL4VNty7X-eljB 

[0 0 9 9] r^lil:j;i9ixi0 15 -ixi0 ,8 at 
oms/cm 3 (ftSWMtt 5X10 5X10 "atoms/cm 

^l*^*E4fctM£ 6 1 0a , 6 10b &}&f&-i-Z> 0 4*5, 

ffife®* (fab, y ^ii**ixT^/*v>««) ?rp^ 
*E*«« (b) t3e«-r-5 0 (0 6 (D) ) 
[0 10 0] Scic h^^eo 9Sr**U *S 

T, ^ttlirV^) 6 1 l-6l4S:Mt5. 4*5, 
Stti6 n-6i4ii N =!x4r/u*ra^«iJ;:as*Pb-C 

v =t>mxxmzi%x^z> 0 skfcmaz, w^tcnm 
vt<D&&tK ¥ti£<o*fa&&tt^x&A,tzm&mm&m 
brv>5 0 aSAffc^ =.s>$vh£t y >-<£>y ^ y 
^^fflJJiJ:i?Bft*X«tfi«bT*5?), ?£t£Jf 6 ll- 
6i4fi:?ISt^^7^i^)lgit ixi o 17 

atoms/cm J£*T, b < fi 1 X 1 0 atoms/cm ^fe 

5 0 (116 (E) ) 

[0101] It pft*/HTFT©ffitt|6 11 

•9, n^-y^A^TFT<0?£t£Ji6 1 2 — 6 1 4 p ^ 
*JW4&«* (b) £4oT^S 0 ^SBftt'll ^co 
tt«^JSi*Jl6 11-61 4tt^TKtti/c(4|SIft^ 

[0 10 2] /7X^C VDi££/cf;J:^^;y^& 

i-J: «9 1 0-1 0 0 nmffoSsRSr^tflfeSMSr^-r 
So *SB£W-C*i, 3 0 nmffO^ffc&ffc^y 

[0 10 3]*C, 8 0 0~1150t (^L<|j:9 
0 0-1 0 0 0t) (DUBLXl S&^StifTA (»^b< 
(i3 0»-2lSIB) <Of»AQ:3gXS«r, ^«fi^Tt 

aro^fkTK^^r^Dbfc^fflM^T^ 50t:8 0#<D 
SMaSXSS:fT5o 4*5. 06 (D) ©IiTSJwSii 

fc^o^ttr^fftKibxSoiBI-SttftSixSo (0 7 

(A) ) 

[0104] z<Dmm{tJLm<Dm. mmz^ummmt 

*<DT<DfS&m6 11—614 t <nRffilz}s\,^x h&ik 



m-(om^M(Oo^2 5 nm^lMfc;SixTSttJl6 1 1- 

6 1 4 (OflBffte 4 5 nmi45. £fc, 3 0nmJ?(DS 

<£>T% h*fii»W6 l S^RWH l 0nm£ 

4 So 

[0 10 5] JBfcMl^* K^ni6-6l 

9*»St5o tU, nS^^i-S^M4^5c^ (W 

«ft««6 2 0-6 2 2SrMtS o 4*5. nl» 
7C*£bTli, ft^i^il5t{^It5%i, Jft^fft 
(cifiy ^Sfctttt*fcJB^5w 3. (17 

(B) ) 

[0 10 6] r^S»»ffl«6 2 0-6 2 2lt mi-C 

Tfc*5v>T, LDD««t \^xmm£&ztc$><D^mvo 

S^*fift5cilldS 2X10 16 — 5X10 ''atoms/cm 3 (ft 
*W^fi5 X 1 0 17 ~5 X 1 0 18 atoms/cm 3 ) ^»Mt* 

^*;h/ci>£o *w»t t-cttiEi* «i-e n 

tei^OT»W^nlffiW« (b) tffift 
[0 10 7] 4*5. r^T'H7^-^7^ V (PH 3 ) & 
^£ 1X1 O 18 atoms/cm 3 (OM&X^Mir 5 0 Mot, R 

[0 10 8] 6 0 0-1 0 0 0t (£P£b< (3 7 

0 0-8 0 0°C) W^ttSHSl^T-SRiteS^fTl/V 0 

7 (b) ©XS"C«S!lP*ixfcy vSrSttffci-S. 

mxiz8 o ox:im$<Dmw&&mm&Mfx t Px~?f? 0 

(07 (C) ) 

[0109] rout, f5]B#fc y yo»^(cS§ bfcfg 
^pTfig-cfeSo roiSttftxatt««R*PSrfflv^fc7T — 

[oi io] rtoma t) ni^a^sa (b) 6 2 

0 - 6 2 2 <Dit#^ gp^. nS!^F«ftSI« (b) 

**Eftffi« (b) t^tf) ^og?^SP*sW5t^*S 0 r 
Odirte, ^t^TFT^^^bfcBf^^ioV^T, LDD 

[0111] h&mttez>mm£&*j&&i- 
5c 4*5, h&mtemm<n&mmxMf&i.xt>&\,* 

W*U\ *St*«-Ctt, HS116 2 3 ^2? 

ssie 2 4 tx/zzmmm&mj&i'Zo (07 (d) ) 



[oi i2] zz.x-mimm.rn 6 2 3, m2mmme 2 

4^bTfl. (Ta) % ^> (Ti) , ^rV 

y'fy (Mo) x ^V^^^V (W) (C 

r) , vyny (Si) ^feiltftl^TC*. £fcfiiiftE 

Tcm^m^^tz^m (fti^ciiMo-w^ 

Mo-Ta^) &m^Z>Z k&X%Z> 0 
[0113] ftib\ m 1 ill 6 2 3lil0-50nm 
«^L<li2 0-3 0 nm) fcU I2#ll6 2 4 
Ii2 0 0-4 00nm Kii2 5 0~3 5 0n 

m) £i-*U*fiV\, *SBB0«-T?tt, $1^116 2 3,?: 
IT, 5 0nmJ|Wl|^y^fy (WN) fg 
2#If 6 24 ^Lt, 3 5 0 nmf©^y^fyi 
IrfflV^c #*5. HtfU^V^^ f l^ll6 2 3(OT 
^>1g|£:2- 2 0 nmgS^f$tMLT*J< 

[01 14] jb lmmme 2 3 tig 2 saw 6 2 

4 t Ir-ffit^ y^lftf tt 4 0 0 nmffco^— 
6 2 5-6 2 8^t5 0 BltlIslBlCj|£j$£ 
ft*'**- hiE»6 2 6, 6 2 7liniffifeS« (b) 
6 2 0 — 6 2 2<D—ntf— hlfinR6 1 5 ^Ul 

^^5 e y-hE^6 2 8a , 6 2 8bfiBf®"C 

^j&>&»/*s*l-cv*<5 0 (E7 (e) ) 

[0 115] U^^^ 6 2 9^U P 

tC^Dy^^M«6 3 0, 6 3 1 ^rMtSo 
**Jfc«T?f4S*#7>' (B 2 H 6 ) SrfflV^fc^^-V K— 

20 21 3 

^J; 193X10 —3X10 atoms/cm (ft^WlCJi 

20 21 3 

5X10 —1X10 atoms/cm ) SSt^P^i 

»7E*Sr*tf?FI*»««*rpa!^««tilgE (a) 
t6o (H8 (A) ) 

[0 1 16] 1/^ h-^^^ 6 2 9&Bfc*U # 

- V WimAXfi p ft^STF T fc * 0 MX 

!/^h^^^ 6 3 2~6 3 4^Mt5 0 tLT, n 

y ^4:*trT«e»«[«6 3 5-6 4 1 £rJFM-f 5o 

-et>, 7**7-0 (ph 3 ) tzm^imtis k— 

20 21 

V\ :coi^!jy(OM|j:ixio —1x10 at 
oms/cm (ft^#}tCf3 2 X 1 0 —5X1 0 "atoms/cm 
3 ) ti"*. (US (B) ) 

[0 117] *Kft# + -cii±fE»ffi«5H-ena! 
^ie»5c***tf5Ftt*««4rn§B5F#E»*« (a) t 
&mirZ> 0 ^«6 3 5-6 4 1«^ 



6 3 5-6 4 1ttniT«»W (a) tfV^xTt) 

[0 118] U^Fv^^ 6 3 2-6 3 4» 

3rU S*«r«trfftlHR-C«S(RKK6 4 2 
3o IRJi:fi2 5 — 1 0 0 nm (£? * L < (4 3 0 — 5 0 n 
m) t-tti\iBk\f\ *HffiWt*li2 5 nmf ^Ifcii 

[0119] YmMkS 2 5-6 2 8 £r^-X^ 

-6 4 6(C»ffilBnS7M*fi4e (b) (7)1/2-1/ 
10 (ft^W^(4i/3-i/4) <7>2gg (flU mJ3$ 

(o^^r^/u k— ^Jimxmto&titztf* >-as£ *> t 5 

- 1 OfgiS^jg^ x 1 o 16 -5 x 1 o 18 

atoms/cm , ASWt-H3 X 1 0 l? — 3 X 1 0 "atoms/ 

cm 3 ) -ey vasaasnsn* J: iwMSs-rso 

mm (fiU pSPF«tt«« (a) £B&<) «rnSTM 

(c) <^irrs e das (c) ) 

[0120] r ©IlTIi 1 0 5 n m<OM/?^«6^JK 
(*ir 2/^iR6 4 2 M6II6 1 5 t OflMM) 

^ilLTy >-SriSaii-Sw tUlttaa^ Ml6 4 2t) 
^^^<t LXmtg-r^o IP*>. ft||6 4 20RIVl:tS 

si-ass***-:?-** hmmw&ztizzkiztj:*. 
[0121] CKDxa-ett^— MEiH-cBSixfc 
«#£l&^T£T<o^ttfeffl«U:fc l x i o 16 -5 x l 
0 18 atoms/cm 3 C7)SST*y >ri^P £*UT V^<5 ^ 

f£l\ &tz, ni»|« (b) 6 4 3-6 4 6^(4 
ICft^K-yigT'l X 1 0 15 — 1 X 1 0 18 atom 
s/cm 3 <7>SS<0^n^^^J[jp^tLTV^5^, Z<DJimX 
lipl^ftW (b) l^ii5^ny(O5-10» 

[oi2 2]^i, -ttt^jxoasT^aisn^na! 

^filtt*HSt*^*5V>T 5 0 0 — 8 0 0^, ^^L<*4 
5 5 0-6 0 0ttfrt{^^ o *HJ£ft|-ei4 6 0 0 

(B8 (D) ) 

[0 12 3] fe*3, *H^0ijT*l4^{bi/y ^>I6 4 2 



[0124] SttftltOS, 3-100 %<OtK 

I^^iMtt', 3 0 0-4 5 0ttl-4W(D 

X-^TK^fk (^7X^^clJ:Dg!Ifi$i^fc7K^R4:fflv^S) 
^rtf or 

[0 12 5] Stt<klSS:»x.fei9, 5 0 0 nm— 1. 

5 /zm ff<PftlJimfelftR6 5 0Zffif&-fZ o *^5£0*J 
■Ctt*lJilB]|6l»K6 5 0 HTl/iin g07^ y /W£ 

o <t it, # y >r ^ h\ sk y r s h\ * y ^ ^ kt ^ 

h\ BCB (^y'^P7ry) V^VWWIBRCrA 

[0126] tcom. wnoTFT^y^s^ 
fciiKwr ^mt§L\z.m~tz>^^* ? h*— 

5 0 r<7>fc§\ ^ffil: J; 9 T i KtillcrtiUfc 

KW VIS^6 5 5-6 5 7 &m&iTZ> 0 Z 0 LT, * 

[0 12 7] ftjo, CMOS[H]^Mt5t^:KU 
^>IB^6 5 5lipf^;UiTFTt nft^lT 
FT b<Df®X*&mfc£tir\t^Z> 0 l£tc. 
7^. *Hli60ll"C»iw<7)iBjj|^:. Til^2 0 0 nm, T 

rnvrnmrnt-tz. (@9 (a) > 

[0 12 8] rcom^ ^{CTK^fbXm^tTo-C^ 

av\ 3-1 0 0%<^*|g£^tr#fflM+T\ 

3 0 0—4 5 0°CT*1 — 1 2B#raofR#ia£fT5 £ & 

[0 12 9] «tt«nd»&ft6lR2Jin«IUR 

6 5 9^1 ixm (Dm$lzm&1-Zo *r«8fJli£LT 

^y-r ^ k„ t^ y/K ^yr; h\ #y >r s kt 

- K> BCB (^/y^nyry) *Srffifflt5:i: 

[0 13 0] B*@»£ftSffi«fc::fc3^-t\ SS2 

5 9 1ICIII6 6 O^Mt^o ft*3. 



V^tf ^ffiV^-5 0 iif&J^6 6 OfiTA^—'y-A (A 
l)^^^(Ti), Z^ZjV (Ta) *»fe»tfh,fc 

1 0 0-3 0 0nmOJ?$i:Mt5o **JE«lT*«lw 
t%<D^^ y^tt$tt7yV;^^Al^ 12 5 nm<7> 

[0131] fc*3 % SK2JHKI&RR6 5 9±tC»fb»>y 
n^K«Ol6lftR«r5^5 0 nmMLTJo< ^ ^ 

fc. W«»flg^fiRU^«2SP B 1*fe»R6 5 9<D^®lC 

cf 4 tsv^y 7 xv«isrist i , mm&m^ 

[0132] vSr^S-frfer/us^* 

5: £ t>^riB-C*>* 0 «A.tf, RtbEIKrtT^RISro 
fcC«ttE**«ric-C#*. (IU *o»^rttt»R* 

So 

[0 13 3] #cm. j£jftR6 6 o^scffiittt 

20— lOOnrn L < 3 0 — 5 0 n m) (DW-Z 

(DmikVo6 6 1 SrMtSc #Hlfefiajt?te3!iKK6 6 0 

mmtV0 6 6 1 t LT»{fcTA-S = *^R (T/U^^ 
R) 

[0 13 4] S3lf«l6 5 9, y v"<- 

>3 y§6 5 8C KW >l^6 5 7 ^3gi-5^>-^^ 

h* — /U&Ml&l^ I*ltt6 6 2«t5 B tt*5, 
I*li6 6 3fi»»i-SS'JO|if|Re0®*«ffiT-feS o 
1J^S^6 6 2, 6 6 311 5iSS!iKi&S^3£«£1-5 

S»-&^i4S»tt*r*i-5tt»RSrfflv^ixriAv\ 

A • *X ( I TO) R£r 110 nmCOJp:^^^/"?^^^ 

[0135] ^/-c. rco^, mmmme e 2 i:igKM6 
60^ &mmmitvo 661^ Lti« »9 . 

siR6 6o«r7o-f^y^fi (m^^f-m 

[0 13 6] r?UP-Sfi±l^ igliE^^lJ^lH] 

^^^wufcr^T 1 ^^ hy ^^asttAs^rtufc. 

0 9 (B) ^CioV^T^4, ^»lHlB^lip^^*/US 
TFT301, nft^fTFT8 0 2, 8 0 3ffi 
^c^H, ®^[H]^^^n^^^yUMTFTT-^5iilj^T 



FT 8 0 4tm$L£foZ> 0 

[0137] ::X'7^T^-7 h V ?*W$iti*h* T 

w-fz>o m 9 (b) <otfim><vmmz-ttLs. mfamzmtiL 
3 0 £fc, ^t^lgcft ffliil^ IE^]^4^^ 

[0 13 8] IEfti££^/&L7t&, ^t^^S 

&\,\ ~<d£ 9(at7^r^-7 h y ?xmfo&&7fk 
^asKowfig*, mi o m^xwtm-tz* * 

*3, 08lt Hl—H4«)Wrffi*3tiai:»rt?oJt-5fe 
««\ ^SS6 o lifcijRrisSixfc. iU*lElsg9 o l 

t. ^ w-h) m^mm\E]&9 o 2 1. mm (y- 
*) ft-§-^»iHiK9 o 3T-it^^n^)o mm^<omm 

TFT8 0 4linft^lTFTffc9, JUaH^Klt 

v^o ^sff-^igg]iHi^9 o 2 mmm^mW)\B}& 9 

0 3 fi^^tiy- hIB^6 2 8 i y-^IE^6 5 4t* 
jli^|lllfe9 0 1 ^igcSnTV^S. £fc, FPC9 0 4 

i*«»*ixfc*MBAaA«^9 0 5*>&BftlBlB0A£H 
^^^T^S^cgE«l9 0 6. 9 0 7Wt?>lx-C^ 

[0 14 0] IU1 OiC^L/cT^x^y^ h y * 

II^Jot^tV:/^ hy **Sffcilii*^3£«ti Mfe 

if -5§«SjIh]8 10 0 1. j£3£«-S§«»[e]8S (A) 10 0 

7, *sft#^ibiHiK (b) loii, yy?-*—i?m 

B1012, ®St[HjS& 1 0 0 6 SrlTLTV^o **5, * 

0 l 43 &Tfj£&{m^mm\B\& 1 0 0 7 ^t^iiSo 
[0141] ®teft^»i[H]K loom >y h \s is 

^^081 0 0 2, l/^->7^|n]8l 0 0 3, /<^7 
7 0^1 004, V^lHlSS 1 0 0 5 SHU* TV* 

6 0 *3Sft*SiftlHlB (A) 1 0 0 7 11 >:7 h 

^^§^1 0 0 8, 1/^7^081 0 0 9, 
V?T\B]&1 o i o^iixv^, iS(ffIl®B 

(B) 10lH,Bt»4»a-Cfc5. 

[0 14 2] *HJ£«o«fiKfi. i6-9tOTt 

fcIiCSot TFT £rf£S!i-5 r^rlcio T^fcH 



[0 14 3] rcoj: ^ id^i^H 1^— Sffi±K:iiJ§(i[5] 
[0 14 4] ^H^«^IU7 (B) STOIfit 

s^y 3 *ts 0 £*t\ *mmA&nm#)iz 

[0 14 5] ±K*Si&«v'y =* V«Sil 

EM OiHaa^KIKttft) fciSfcft-CSAteaHB-T? 

[0 14 6] *^SS0iJO^ 0 B a Sv-y ^>II(i^ B B 0^^O 

[0 14 7] *^J£«0«^fl ^Jfifi»Jl-4^ 

[0148] 6 ] «Blia*OMO S F E T 

IMOX, Smart-Cut (S0ITEC|±c7)^^^ 
ffi) , ELTRAN (^^/^Mc^ttoaftiaai) ft 

[0 14 9] ft4b\ *Ht£0fjO«*fi. ^JS^Jl-5(0 

[0150] [H3ffi«7] *^iir^f^^ h y ^ 

<O0H$rHl 2fc^-r o 

[0151] n i 2 fir ^-^^^ h y ^^iE lx^ 

*yu<<<<n\B\&mX'hZ> 0 8 1 tt®*lEJBS:*UT*5 
t), -tO«i22^ttX^r|pja2»I5]K8 2. Y^^]^lblH]8 
8 3*5K ( tP>ttTV^o *^c, M^lH]8 8 1C0#®^ 
H ^7fy/fflTFT84, ="^7^8 5, 
»fflTFT8 6, tiEL^8 7^U ^-f 
^fflTFT8 4 l:X^f^]{f^i8 8 a (^fcH8 8 b 



) , Y#fp|{f-5§TR8 9a (£/cfi8 9b , 8 9c) ^ 

mmztiZo *fc, s«t»j»fflTFT8 6^«. mmm 

9 0a, 9 0b 3&««NKSix5 0 

[0 15 2] *mm&\(DT ^ 7-? b V ^fELr 

8 3tfcf4ti(t(J«lfflTFT8 6 JCfflV^fettft T F T & 
ID 9 (B) (Dpft^STFT30 1, n^^^yUS 
T F T 3 0 2 t /ell 3 0 3 ^fi^^tMt 5 fl * 
fc, *>f yfy^TFT8 4£>TFT£[gI9 (B) <D 
nft^!TFT8 0 4t«t5 0 
[0 15 3] ttis, ^mMmnTf^r^zf^ V ]) * 

[0 15 4] [^M^J8] *«K^J:oTf^il*^* 

5o otett&k Lt, TN« b b b. pdlc (>tfy 

^-JHRSiRfi) > F L C (9feW*tt«A) x A F L C 

[0 15 5] TRFurue et al. iCharakteristi 

cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capability, SID, 199 
8J , IT. Yoshida et al. ;A Full-Color Thresholdless 

Antiferroelectric LCD Exhibiting Wide Viewing Ang 
le with Fast Response Time, 841, SID97DIGEST, 199 
7J , TS. Inui et al. ; Thresholdless antiferroelectr 
icity in liquid crystals and its application to di 
splays, 671-673, J. Mater. Chem. 6(4), 1996 J „ StiiteM 
B^fr3?5, 594, 569 ^\Z.m^ £ tltctf1ft&m 1^5 ^ k & 

[0156] m^. *»^»bT»a**siB«w^a5fb 

(Thresholdless Antiferroelectric LCD : T L — 
AFLC<tB§|S-T5) f^ttV^S (^/ciiU^f) (DM 

2. 5 Vgg (ir/uj?^! 1 ^ 2 /z m) 0>fc(Z>fc JLHJ 

[0 15 7] £fc, Mltfc a a ^MH4$ H a H fiT 
WCJBV^SJ; 5 *TFTI4#«{C»f^i£*<Oj£^TFT 

[0 15 8] -JftK, «L#lrMtR3M8«4S^ 



icm\,*z>m&ia^ mmicitm&}*$ &ism&m*w& 

9kx*mMM5<Dm9 (b) -c^ufcfifel***tt/hSv^iB 

[0159] 4*5, *mi&w<om&&»mmt:'<—y-i- 

[0160] *36^J<D^/£fi, 1 ~ 7 <z> 

v>-f tLCOW^ir fc gftWl^btS^ £ assist?* 

So 

[0 16 1] «fi«9] ***«|-e#4, 
TEL (xl/^ Fn^>^t>7) ^^S^^SLfc 
MlCov^RfltSo **5, HI 13 (A) li*^^(DE 
L*^iHBco±®E|-Cfcl9, Hi 3 (B) Ji^roBfffiH 

xhz> 0 

[0162] 113 (A) t^ioV>T > 4 0 0 1 teSfi, 
4 0 0 2 JlHifif 4 0 0 3tty—^fiiJ^»|Hia&, 4 0 
0 4 (i^- h ffiijigft|ni&-e*> «9 , -tiX^iXOBIfclHlKtt 
l£i4 0 0 5^STFPC (yi/^^/u/y yht- 

[0163] m^4 002, 

0^4 0 0 3M^" MI'JI*1!j[h]3&4 0 0 4 SrffltrJ; 0 
latl 1 v— /U*t4 10 1, ^^»4 10 2, =feJ» 
«4 10 3MS2^/U|t4 1 0 4#Rttfe;h/r^ 

[0 16 4] [HI 3 (B) (JB13 (A) ^A- 

A' TMB«Lfc*rffiHfctB3U StR4 0 0 1©±lcy 
— ^{IJJiKi[jlHl^4 0 0 3tC-^^n5IEibTFT (ffiU 
rrt'^nft^iTFTt pft^fTFT^i 
^LtV^^ e ) 4 2 0 1 Sl>*Iia4 0 0 2 (C^^ H$ 
SiSSPfflTFT (ELi^^)l^$r»t5TF 
T) 4 2 0 2^jf^$tUTV>5 0 

[0165] #^8509 i*SjT F T 4 2 0 1 \Z.\%m 
9 <D p ft^iT F T^fcten ft^iT F T k m 
Cmfe&TFT&m^bti,. WMTFT4 2 0 2 
Idteill 9 <Z> p ^ ^/^ST F T <b 1^3 C^itOT FT^ffl 
V^*b5 0 ®tB«4 0 0 2^fi«SK*J«lfflTFT 

4 2 0 2©y- Hc»«SJifc»»8t (S^iiri*) tf* 
[0 16 6] fgftTFT 4 2 0 1MIITFT4 2 0 
4 3 0 1^M^il, ^^±C®iTFT4 2 0 2(7)K 

^^n^ 0 mmm&4 30 2 1 i^x^it^m^^^ 
*>is<?j*tmtxxk<Dik&yo^ sat* ^w^ttit 



[0 16 7] LT N llj^m^4 3 0 2 (0±(Cf±jfg^Jg 
4 3 0 3*S*J*S*t. 3 0 3 temmM&4 3 0 

T. Ifl}i4 3 0 20±Cfj:EL (xu^ hp/U^^ 
^IrV-X) 14 3 0 4 affiles ft So ELl4 3 0 4ft 
^©fiE L Wift E LffffSrfflV^ 

[0168] EL14 3 04 <©*fiR*ifett^iai©*#a 

[0169] EL14 3 04 OJiJCI4Ji*ttSr*i-S» 
SIR (ft*Wtcj*T/i^ = *i^ 9tl<M$:±^ 

fefc£B«4 3 0 5j&S»J*SftS 0 itz, Bfl4 3 0 5 
^ELf4 3 04 0»B^#aEi-S*^»*tt«** 

IKriEKi-***, EL14 3 0 4Sra**fctt*if^#H 
Mt«L, ^^:in^^^l|g4 3 0 

[0 1 7 0] *:LTB&S4 3 0 5(i4 3 0 6-C^£ft£ 
««!Ci3V^TE«4 0 0 5t£«««fcSttSftS. IBIS 
4 0 0 5fl(Sffi4 3 0 5 \Zffife<D9.1£$: J *Z-Z>til!to<D& 
if&T*£> «9 > gt^^WSL? * 4 3 0 7 ITFPC 
4 0 0 6 ft5 0 

[0171] ^Jtc^J; lili (R»fi) 4 3 

02, E L14 3 0 4Xtfftffi4 3 0 
■^^Jg^KSftSo rcoEL^T-fi, il^W410 

1 /M#4 10 1 iaoT|fi4 0 0 
9^fr£ftfc;&'<— tt4 1 0 2"Ci*n, **W4 1 0 
3lz£ 9#tA£ftT^So 

[0172] ^/<-|t4 1 0 2 £ LTIi, & 

z\b&X%Z> 0 -f^^ytPih LTfi, FRP (F i 
berg lass — Reinforced Plast 
i c s) PVF (tfV \f=^JVy K) ~7 -i 

[0 17 3] flU E Lm*frb<Dft<nMiftJjfafcjjs< 



Wftsr/av**. 

[0174] sfc, \ozt \^x\±mtM&mt 

y tr^/i^ k) , y/K 7Ky-r s k\ ^tk* 
>^«tJ3g, *>y=i— >mm, pvb (#y tr=/i^^ 

5:^^t#5 0 :^*H4i0 3^Sl:8H4ft 
ft (#*lXtt»{fc'<y t> L< tt»«S:!»f L5 

[0 17 5] :fcig*t4 1 0 3(D^l:^^t^ 

!±Jj&mfQ-tZ>/<y7Tmt LT|*ffi4 3 0 5±tc«gi 

[0 17 6] £fc. IBIS 4 0 0 5li^?gH47^/UA 
4 3 0 7^1TFPC4 0 0 6 (CS^fftfC^ £ ft 

So Ei4oo5i««»4oo2, y— *mwmm& 

4 0 0 3^y- MMig»|5]K4 0 0 4lC^^{tf 
^FPC400 6Cfex., F PC 4 0 0 6 £ 9 *WB«| 

[0177] 1 ;W4 101 

©i^M^F P C 4 0 0 6 l£* 2 > 

-/W4 10 4 SrKtt, E L^T-$rtaj£«Jt-^a^S 
Krt-zm&b&^X^&o ^o^xmi3 (B) o»r® 
5 E L <h * So 

[0 17 8] **5 % ***«<OEL**»«fi*llli«l 
- 7 ^^-rftO^^r^^^Tf^ IT fc«*>* 
^\ 

[0179] [lOBMio] rrr*B^Spo$^^«a 
*SfS«ifiSrBll 4ic, _bS«it^Hl5 (A) (c. 0 
S&H^rll 15(B) {C^-T 0 (114, 115 (A) RXf 

mi 5 (B) -Cfi#ilo«F#*:ffiv^^)-e2v^c#BBi- 
ftf^v\ 

[0 18 0] mi 4^ioV^T. Sffi4 4 o i±iz.miih 
ftfc^-T yfy^fflTFT4 4 0 2{j:i9(^)nft^ 

f - 1 TFT ^t^^ $r#iftlff ^ V \ 44 
0 3T'^$ftSlfi^fi. ^^'7fy^fflTFT4 4 0 2 
coy— Mi4 4 0 4a. 4 4 0 4b Sr««Wf-SEitt-t" 

sy- hgairc&So 

[oi8i] /.cio. *3lte«-ett^ir*/WKfiEffl«d5z: 

Mii^ — ^JBfilc$ft-5^^^/uy— h«iSfc U< 

[0 18 2] ^fc, ^^yfy^TFT4 4 0 2OK 
\^4>^m4 4 0 5 li»8tt»Jfflffl T F T 4 4 0 6<Dtf— 
h*ffi4 4 0 7(Cttfi[«JlCg3HSftTV>-5 0 4*5, ^ffi 
MTFT4 4 0 6ll[3 9cDp^*/l^TFT£/B 



[0 18 3] yfy^TFT4 4 0 2 S.t^ttMJ 

a^TFT4 4 0 6<7)Ji^|3fn ^ i/-<— > a 
4 0 8*SK»tfett, *«)±^»IB^&ftS¥Wbl«4 4 
0 9 3&S«**ix6 Q ¥W4 4 0 9^V^TFTiI 

£%mm&^m\:irz>-kte#mzmmT~3bz 0 mem 

[0184] tf:, 44 10{j:g^»^/^Ii 
B*$ (EL^OM) X&> t? , S«*fflTFT4 4 
0 6<7) >«»4 4 1 7 IdBSftl-g&iRStLSo s 

[0 18 5] jij^gS4 4 1 0<7}_UcteELjf 4 4 11 

^/&£*iSo ft**, 13 1 4^tt^m*Ljwa^L-c^ 

feV^S, *sufc«-ci*R (*) , G (») , B (#) O 
(CuPc) JiH£ri£tt. ^coii^ftg £ L 

T7 On m/?(£> hy^-8-^/y/^h TA- ^ £A 

mw> (a i q 3 ) m&mtitmmm&t txv^ 0 a i 

q3 tOrl-? y K^> -<y l^y^KflDCM U^o 
fc**fe*SrSSftl-J-5 - "C**fe*iW»'*-a r k frX 

[0 18 6] fflU «±<0«|iELii LTffl^^r £ 

■ i:LTfflV^««:«tfc^ BMHF-5R:fif«E LOTiSr 
X£Z> 0 

[0 18 7]&l:, EL14 4 l l©±|:tt»tt^b 



[0 18 8] ^<O^S4 4 1 2t"CM§nfcl$^TE 
L*f44 13^fitt5 0 *J3, ::t^^EL*f 
44 1311 HJ*®® (KS) 4410, EL1441 

[0 18 9] *Sli£0»J{c:*5ttSB*^±ffi*3tS: 

in 15 (a) &m\<^xmw-fZ) 0 x^^^itft 
4 4 o 2<&y-*««r±y-*eiM 4 1 smsm** 

ti, KW^I4KKyEi4 4 0 5K:Satsn«. * 
fc, >-BS*|U 4 0 5{iHiaiiTFT4 4 0 6 

^htS4 4 0 7(iI^I:gg$^ o « 
»JfflIfflTFT4 4 0 6 0y^-^gScfiiaMjS4 4 
1 6*c*ftW^«ttSn, KW yiiKW VIE^4 4 
l 7fc««Wfc«N*Six3o KKVEI4 4 1 

7fi^i»T^SttSiijig«ffi (MS) 44 181^1^ 

[0 19 0] r<o<h£, 4 4 1 9-e^Stt^®^Cfi« 
»#*3ft«»fifcStt« c «ft»4 4 1 9fi, ftttEftftjR 
4 4 16 fc««»fc««*nfc¥»fl«4 4 2 0, 

4 40 7t©«^Sn5. y-hti4 4 0 

*&i»4 4 l 6"C»«Sh5Mt«»Mi ttffii^ 

[0191] mmm 1 1 ] *mmmxiL mmm i o 

fctt»ftSH*«5S**bfcEL*«««fr:oi^TRW 

[0192] Hj 1 6 T'(iffl:Sc$IJ«^ TFT4 5 0 UI 
Xm 9 <£> n s f-*r*/\»MT F T ItifOT F T 

£ e lS*J«lffiTFT4 5 0 1^- hmm4 5 

0 2 liX-f yfy/fiTF T4 4 0 2(OKM ^SE^4 

4 0 5l:i^f:M^TV^ 9 fi«K»J»fflT 
FT4 5 0 K7) KWyE84 5 0 3 I* Hi lit 4 5 0 

[0193] mmmfrbtezmmmm* 
[0194] mmm t m4 5 0 4<oii:iiEH4 505 

mf©7 3 '{b!lf^ (L i F) m&mif. t<D±.\Z& 
^I<hLT7 0nmJ|^)PPV (tK ]) s<7 7 t* 

[0 19 5] ftC, E L§4 5 0 5 <D _t{Z\*£mW>gmm 



t> u < arnit^r ^v>??h>b mtm& t <o^m^ e> # a 

[0 19 6] r<£>fi§Si4 5 0 6£T*ff2j&£;ftfc8#,£"CE 

4 5 0 7fi, mmmm mm) 4504, EH450 

[0 19 7] ELSMDA5t£E^l 0 VJ£*±£v>o 
/cig®BE<D^r^^^, ISWiTFT4 5 0 ltC*3l^ 

f»]MTFT4 5 0 ULT« 
W <D«i£<D n ft^/HT FT^^5:i (ititfc 
£o t5^itil5 (A) , (B) K^LfctfcEMg* 

4 4 1 8 fcH»o««*#fc-iirar. £ h-*sm-ehz>o & 
^, E L^8t^f^^;Hl*^T«^H5i^ 

[0198] ft*5, E L*^^APXL^«JE^ 1 0 VJ^ 
T, ff*l<H5VjaTi4ofci^ lE*yh^ 

yrawas sMtn $ « ? im 

IDl 6^^XLDD^4 5 0 9 LfcWigtD n 

[0199] [gofe^i 1 2 ] *sas«Ttt. lately 1 o 

t L < *iHJE0iJ 1 1 Id^UcE LS^36«^a*BB^ffl 
V^C^30ST#SBl*«3t<O«Sriai 7 (A) - (C) 
^i"„ *^J£0i|fc::j3^"{\ 4 6 0 1 ti^-f 

y^lTFT4 6 0 — J^KR, 4 6 0 31^^7 

fV^fflTFT4 6 0 2<DSf— hifiigiL 4 6 0 4 *i«SK 
fBI»fflTFT\ 4 6 0 5(j;nyf>t, 4 6 0 6, 4 6 
0 8(il^ttm 4 6 0 7fiELi^it6 o 

[o2oo]ii7 (a) it -^<nmmmx*m l %Lm& 

[0 2 0 1] Hll 7 (B) (i, «Slt«3t&j»4 6 0 

8 hffi»4 6 0 3 ^^l^fc^^T^ 

So mi 7 (B) T-fi«attt*&j»4 6 0 8 h¥— 

hiE^4 6 0 3 t^a*e>ftv>J:5^W:*tfc*jSi:fto 

il»t4 6 0 8 hgS^4 6 0 3 £ "C* 

[0 2 0 2] £fc, HI 1 7 (C) ft, U 1 7 (B) <7>8f 
iSi:l^«tc:«SE«»«l4 6 0 8 KiB«|4 6 0 3 £ 



*fcx SI«iS4 6 0 8 !r^- hl«4 6 0 3 O^f 
[0 2 0 3] [H1£0»J1 3] *jft0S9 7I>^l 2<D\,^th 

[0 2 0 4] KWH4] *««WSrlH6U-CJBj«S 
ixfcCMOsiaK^iii*si5tt«*ft««*^KIl (r* 

JSHtlMre**. 
[0 2 0 5] *r<0«4*^-«»& tr^*^ 

7, ^nv?^^^— (yrilfc(i7 

t^^^W ) , ^-f^i/ 3 y x ^7 — ^^ u^-, 
^-y^/i^^t: 0 ^-^, «*ti»«8S* (-e/^/i^:/ 

6 0 ^tlb^^il8, H 1 9 &tf[H 2 0 k^-t 0 
[0 2 0 6] ID 18 (A) fi^<— y^/U^>-t 0 ^ — ^T- 
& 19 , 2 0 0 1, ®^A^}gR 2 0 0 2, S^fffl 2 0 
0 3, K2 0 0 4»*r#tf 0 *5SMSrlilftA^ 

§2 0 0 2, ^SB2 0 0 3^^flfe(Oi4iblHll^tcSffl 

[0 2 0 7] Hjl 8 (B) lifft*^7T'fc*), 
2 10 1, 2 10 2, ^A^SP 2103, «kf^ 

^^yf2104, ^jyry-2105, S^SP 2 1 0 

[0 2 0 8] ID 18 (C) fi^/N^/brr vt 0 ^ — ^ 
-tVUnytV^-^) r*^«9, *#2 2 0 1, ^7^^S|5 
2 2 0 2, SiS2 2 0 3, M^^f2 2 0 4, * 
^2 2 0 5^£r^tP D *«Mfi^ffl2 2 0 5^(D 

[0 2 0 9] [HI 8 (D) 1*^— ^Sf/^yKt 
0 . 2 3 0 1, ^^^5 2 3 0 2, T — A§J5 230 

3»Sr^tf 0 *«Wtt*^ffl2 3 0 2^0ffe^Sj(53 

[0 2 1 0] mi 8 (E) Ji:Tn^7A£r!5SLfciS» 
«Eff («T, E»«t*i:i*-S) ^^v^-5'7 p u— V— C*> 
t9, *^2 4 0 1, m^^2 4 0 2, ^ t°— ^7^2 4 0 
3, lB£p$£{fc 2 4 0 4 , »^yf2 4 0 5W4 

tfo ^^5, zto^fu-^-teummitk UDVD (D 

igtial Versatile Disc), CD 



[0211] |18 (F) lty s i?#A'%* 7^efc9 . * 
*2 5 0 1, 2 5 0 2, *g|g§l$ 2 5 0 3 , J&fM 

^fyf2 5 04, (H^uftv^) ^&<&t? 0 *m 

[0212] 119 (A) (i7n>' MS?'* * * — 
T-fc9, a»3S«2 6 0 1, ^^!)-y2 6 0 2|?rt 
tf. 2 6 0 l^-ffi**^*?!*** 

^S12 8 o 8^<Dfdi^f!jiHiK(cigffii--5r t^s-e 

[02131019 (B) [i97l^Pv ? s^^--C* 
•9 . *f£2 7 0 1 . MM2 702. ^7-270 

3. ^^y-y2 7 0 4^^ti\ *«Ett»»3g1!2 

7 0 2 (O— ^SrfflPfigi" 5M^gt2 8 0 8^^ft& 

[0214] &:*b\ 119 (C) It 119 (A) RTf 
019 (B) *ICi3^5ftlt36K2 6 0 1 , 2 7 0 2(D 
^il^J^t/lit^^ 0 6 0 2 7 

0 2te. «f!2 8 0 1, ^7-2 8 0 2, 2 8 0 
4 — 2806, ^^p^^^;7-2 8 0 3, /yX 
A 2 8 0 7 . ftAA^KB 2 8 0 8, 280 
9, M*^2 8 10T*^5o 2 8 

g^otUt\ 019 (C) ^lZ&\,*X& 

[0 2 151 tfe, 019 (D) fl, 0 19 (C) tpfc; 
*3Jt^*jR3t^2 8 0 1 <Dffim<D—fr\$:7r: Lfc0T-&> 
5 0 *H*«-Ctt, »m2 8 0 llt 
— 2811, ^C2^2 812, l/yX7W 2813, 2 

8 14, «3fc£ J&Si^ 2 8 15, »^VX2 8 1 6 X 

«/S;<*ft5o 019 (d) \ctjk\^ti?tm3t¥m* 

[0 2 16] 7t/f L. 0 1 9fC^L^^D>?^^ ^ — 

[02 1 71 02 0 (A) fi^^SiST^ »9 . *»29 
0 1 , S^ffl^fflJ 2 9 0 2. ^A^gfl 2 9 0 3, 
^52 9 0 4, i^^yf 290 5, 7yrt2 9 0 6 
«Sr-^tfo *B*WS:*^S2 9 0 2, ^A^SB 
2 9 0 3, S^fflS 2 90 4 ^(Dte<DS»lsIKl£3gJfJ-t- 



[0 2 18] 02 0 (B) teg|«#|f («^«») X3b 
V) , 3 0 0 1, ^tf® 3002, 3003, ffi««E 

#3 0 0 4, 1(^5/^3 0 0 5, 7^7^3 00 6 
^£r^afr 0 *3S9!«:S^«5 3002, 3003 

[0 2 1 9] 02 0 (C) lir^ywt'fc^ *f£ 
3 10 1, £f*-& 3 10 2. S^flS 3 1 0 3 ^£^fr 0 

**^fi*^as 3103 {zmm-tz - £ a*T*# 5 c 

-c&9. s«io^ym (4#ic3 o^>^a_h) o 
[0220] w±co^(c, &mmw<Dmmmmte&#>x 

cox? ttmttfritfr h t£Z>m$L*m^x t> sim-r^ r 

[0 2 2 1 ] 

^ 3/imi^T. »£L<I*. 2,xm-0. 

[0222] **wmio^rtt, anjimfeiMt 
ic, «2, m3mmmmm&mmtmxBf&-tz>t. + 

[0 2 2 3] *2^*SfcJt«UTfi«*L*^ 
[0 2 2 4] 

$<t6r^^T^5 0 -toe*. iP$^#<t5 
[0®ofB^Ift^] 

[0 1] *ISMo«igcQ-«Sr^i-0 (Ife&fefisi 

1) o 

[0 2] *l8W©ffRlSOl«S:^ti (H5£^J 

2) . 

[0 3] **W©fP»XS<oi««r^-rH (H&#J 

2) . 

[0 4] *«MO«iSO— «Sr^i"0 (*lfe0iJ 

3) o 

[0 5] *¥sm(omm<D-m*7*'rm (mmm 



4) . 
[16] 

5) . 
[HI7] 

5) . 

[@8] 
5) . 

[09] 
5) , 

[1211 0] 
5) . 

[miu 

5) . 
[HI 1 2 ] 



7) . 

[Ull 3] TtT-j-f-v Y V ^*§{EL^gg<E> 

»fffimiaj;u : ±®m^^-rm (i!SM9) . 
[mi 4] 7^f^y-7i-y^^iELt*iiro 
»fffimsr^t-m (HJgmo) „ 

[mi 5] 7^f^^hy?^lEL«/Tlfi© 

xam^r^-rm (simio) . 
[mi 6] v v ? xmELm^mwn 

[mi 7] T 9 *r 4 V V 9 *ME LS^gfffl 

»it*r*i-m mmm 12). 

[118] m^-*SS<o-^J«r*i-m (HiStR! 1 4) 
[119] a^ltSi©-0i|Sr^-t-m (HJS0iJ l 4) 

[020] *^«»©-«sr*-ria (sas«i 4) 
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